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15 
16 
1 



positively identifying said target identity if, 
analysis is satisfied for at least one of said enrolled persons 
48. (Canceled) 



REMARKS 



NO. 406 



P. 29 
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and only if, said disciiminant 
opticjal tissue spectral data. 



In the Office Action dated September 18, 2002 (paper no. 14), all of the 
claims were rejected under 35 US.C §102 and/or §103 in view of certain references 
cited either alone or in combination. Claim 48 has been csnceled and Claims 1 - 3, 10, 
12, 19 - 21, 33, 46, and 47 have been amended. The amer dmente correct certain 
antecedent bases and ensure that the following hmitations 

that the spectral data used in the identifications or verificatjions are optical spectral data 
(see, e.g., Apphcation, p. 16, 11, 1 1 - 14); (2) that the ident ficati<L or verifications are 
made by comparing spectral distributions (see, e,g., AppUtlation, p. 25, 1. 16 - p. 27, 1. 2); 
and (3) that this comparison use linear spectroscopic techn ques. jThis Unearity is recited 
in the form of computing a discriminant spectrum over a p] uraUtjf of wavelengths, witii 
the discriminant spectrum at each wavelength being derive 1 fironf spectral data at that 



in the implication at p. 25, 1. 



wavelength. Examples of such computations are provided p 
16 ^p. 26, L 6. 

As discussed below, this combination of lin^tatioiis is not disclosed or 
suggested by the cited prior art. 



A. Wunderman 

Claims 10, 12, 15 - 1 8, 20, 33 ^ 39, 42 - 44, 
under 35 U.S.C, §102(e) as anticipated by U.S. Pat. No. 6, 
Claims 1-3,6^9, 19, 21 - 26, 29 ^32, and 48 stand 
unpatentable over Wunderman in view of US, Pat No. 4, 



47, and 48 stand rejected 
lj22,042 CWundemian"); 
rejected under 35 US.C. § 103(a) as 
,944,021' C^^oshino'0; Claim 28 
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Hoshino and U.S. Pat. No* 



stands rejected as unpatentable over Wunderman in view o 
5,559,504 ("Itsumi"); Claim 40 stands rejected as unpatent^le over Wunderman in view 
of U.S. Pat No. 5,163,094 C*Prokoski"); and Claim 41 starjds rejected as unpatentable 
over Wunderman in view of Itsumi, 

Wundennan discloses a method of spectrosdopy tliat is based on optical 
nonlinearities of a material (Wunderman, Col. 9> 11. 22 - 2S) and suggests that such 
optical nonlinearities may be used as a means to identify in^viduals (id, Col 37, 11. S5 
56). The nonlinear characteristics described by Wunderman are rnanifested by the fact 

that wavelengdi combinations are used to derive the nonlinearities: 

I ^ 

When a conventioiial single wavelength is applied to a material, its intensity mmt bo 
su£&cient to begin to "saturate** some occupied density of states at thej energy, Bixt since 
only a small nan-lbearity results ftom a large applied intensity, the non-lineaxity is thus 
difficult to resolve. However, when tie detected interaction effects o^two overlapping 
wavelengths (A and B) are measured, their algebraically, detei :ted sum (A separate + B 
separate), and their combined sxq)eniq)osed sum (A -f B, sinu Itaneoiis) can readily be 
compared to say, 16-bit to 24-bit accuracy 
{Id, Col. 9,1L25~35). 

These wavelength combinations are then achieved by illmnanatitig combinations of hght 
sources (see generally, id, Col 9, 11. 13 - 57), with Wundennan emphasizing that the use 
of wavelength combmations as part of its "IDEA" prode is f'essen]lial" to its disclosure: 

The IDEA probe can simul ta neously apply any or |all combinajionB oflexcitation 
waveleng^s and search for nonsupeiposition whenever the differente [between tiie 
combined-applied detected signal and the separately applied ai yebraically summed signals 
does not equal zero, . , , The non-zero difference for the 32,767' conq)arisons thus provides 
a signature of that material, This measurement of optical non-linearity via a deviation 
from zero i$ a new and poweriul form of Spectroscopy that for ns an essential feature of 
this invention. 

Col. 10, L(S4-Col. 11,1,9). 

In marked contrast. Applicants have identifi^ thatit is possible to derive 
sufficient identification information from spectral data with linear] spectroscopic 
techniques, thereby avoiding the complexity advocated by ^unddrman in deriving 
nonlinear characteristics. This is achieved by deriving a distcriminant spectrum that, for 
each wavelength, is dependent only on spectral data iit that wavelength (Application* p, 
25, 1. 16 - p, 26, 1. 6). Thusj Wundennan fails to disclose tl|e comparison of spectral data 
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J 



03 rejiectiotis, Wunderman 



as now recited in the claims, Indeed, with respect to the §! 

teaches away from the invention by suggesting that linear spectrcjsoopic techniques are 
insufficient to perform the desired identifications ("Conveiitioiial! spectrometers that 
measure spectral interactions using directional beams poor !; 
scattering properties of materials," id. , CoL 1, 11. 64 - 67, a tid "sp^troscopic examination 
of materials ... are often hampered by geometric effects ofjscattering over a broad 
range/' id, , CoL 2, 11. 44 - 48). 

This element of the claims is also not disclosed in any of Hoshino, Itsumi, 
and Prokoski. Accordingly, for at least these reasons, it is 1 
patentable* 



ieheved that the claims are 



B. Stoianov 



th3 



Claims 1, 21, and 46 stand rejected under 3t 
by US. Pat. No. 5,761,330 ("Stoianov"). 

Stoianov teaches the use of optical-digital hj^brid 
automating fingerprint verification to identify an individua: 
In performing such identifications, Stoianov simply uses 
comparing spatial fingerprint-pattem structures xvith a database 
patterns {id. Col 5, U. 27 - 39). As such, it is one of seveial 
limited to disclosing the use of spatially distributed charactsristic^ 
identification of individuals. Common examples of the use 
characteristics include not only identifications made fi^om 
but also fi-om spatial distributions of vascular structure, 
features, spatial distributions of bone structure, and the like, 

This is in marked contrast to the pending cl; 
comparison of spectral distributions in making identifications 
discerning spatially distributed characteristics of an 



spatial 



U.S.C. §102(b) as anticipated 



techniques for 
(Stoianov, Col. 1.11.6^9). 

well-iknown technique of 

I 

of recorded fingerprint 

I 

exapiples of prior art that is 
for performing the 
of such spatially distributed 
fingerprint distributions, 
distributions of facial 



s^}atial 



amis. 



which now recite 
- Rather than rely on 
individial, Applicants have 
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recognized that it is instead possible to use the claimed m^ods 
identifications based on spectral distributions. For at least 
the claims are patentable over Stoianov. 



C. Tovoda 

Claims 1, 21 ^ 25, and 46 stand rejected unjier 35;US,C. §102(e) as 
anticipated by U.S. Pat, No. 5,999,637 CToyoda") 

Toyoda is also limited to disclosing identifi{:ationsi 
distributed characteristics, and focuses particularly on the 
identifications (Toyoda, Col. 4, 11. 63 - 66), as acknowledged 

Toyoda does not teach or suggest making 
comparing optical spectral distributions of an individual's 
require. For at least this reason, it is believed that the cl; 



lau3is 



D. Pl'Okoski and Hnsbinn 



:that 



f US : 



Claims 1, 21, 27, and 46 stand rejected und^ 
Prokoski in view of Hoshino. 

Prokoski is a fiarther example of prior art 
distributed characteristics to perform an identification, lii 
of themio grams to identify individuals from biosensor data 
Such thermograms reflect data related to the spatial structufal 
vessels beneath skin, as well as spatial structural configuratii 
structures. It is because of this focxis on spatially derived 
Prokoski teaches identifying specific elemental shapes as 
individual used in confirming identity (id,. Col 3, 11, 38 - 4^) 
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<and apparatus to perform 
this reason, it is believed that 



based on spatially 
ijise of fingerprint 

in the OfSce Action, 
ic entifications based on 
"issue as the claims now 
are patentable over Toyoda. 



35 U.S,C.§ 103(a) over 



teaches the use of spatially 
insjance, it teaches the \ase 
(Prokoski, Col. 3, U. 19-23). 

coniQguration of blood 
ons of bone and cartilage 
stjructural identifications that 
providing a "signature" of an 
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Neither Prokoski nor Hoshino teache? or 
based on comparing optical spectral distributions of an indixddu^ 
now require. For at least this reason, it is believed that th^' 
combination of Prokoski and Hoshino. 



suggests ] 



Ms 



§1030 



E. Messe rsclitniHt^ Robinson, and Peterson 

Claims 10, 12 - 14, 20, 33, and 47 stand rej 
as unpatentable over the combination of U,S, Pai, No. 5,i 
Pat, No. 4,975,581 ("Robinson*'), and U.S. Pat. No. 6,330, 
1,3-5, 19, 21, and 46 stand rejected under 35 U.S.C 
combination jfurther in view of Hoshino, 

Messerschmidt is cited for its disclosure of 6bti 
tissue and Peterson is cited for its use of spectral infonnatiou 
identifications (Office Action, p. 12). However, Applicants 
assertion in the Office Action that Peterson teaches using 
manner very similar to that of Messerschmidt" (id, p, 12) 

In particular, Peterson is like some of the ot|ier 
discussed above in that its teachings are limited to the use 
characteristics in performing identifications. This is evi 
to "illuminating subcutaneous structure and/or conditions" 
indicia (Peterson, Col. 1, 11. 16 - 23), but also fiom the 



scted iLtoder 35 U.S.C §103(a) 
,630'CTVlesserschmidt"), U.S. 
,:}46 CTeterson*'); and Claims 
a) as unpatentable over this 



idetit 



As seen m FIG. 1, a plurality of inftared lightveraitting diodes 
CJtpIained in detail hereinafter, such that they provide relatively 
illumination of the object. The sensor array which is spaced b y 
beneath the field of view limiting holes assures that ttiere is nnf 
distort the image. 
(/rf-,Col. 2,1149^55). 



The emphasis by Peterson on collection of an "image" and 
by cross talk makes it clear that it is describing a method 
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making identifications 
*s tissue as the claims 
claimb are patentable over the 



aining spectral data from 
in pI.erforming 
3 respectfully disagree with the 
speptral information **in a 



the 



pri0r art references 
c|f spatially distributed 

not only from its reference 
for cotaparison with stored 



description of the device used: 



are amictiged, as is 
Aven and contiauous 
the m^kand located 
cross- feed which might 



iiie need to avoid distortions 
fo:f illuminating subcutaneous 
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tissue to collect spatially distributed structural infonnation, There is nothing in Peterson 
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in making identifications. 



that suggests the use of spectrally distributed characteristics 

Applicants thus continue to traverse tixe assertion in the OfEce Action that 
there is a motivation to combine the teachings of Messersc imidt and Peterson. There is 
no suggestion in these references that it would be beneficial to usjs the spectral- 
distribution determinations of Messerschmidt with the spatial-distribution determinations 
of Peterson. Explained differently, Messerschmidt describijs a n^n-imaging system that 
uses the measurement of multiple wavelengths of light as tne input data to a spectrum 
analyzer (Messerschmidt, Figs. 1 and 2). In contrast, Peterson's system is an imaging 
system based on an array of source and detector elements (Peterson, Col, 2, 1. 58 and Fig. 
1). 

Indeed, Applicants believe that at the time of their inventioiL, it would not 
have been clear to one of skill in the art why or how an identification technique based on 
optical spectral distributions as embodied in the claims cou id wor^ For example, the 
specific illustration provided by Messerschmidt is conceme d with using the 
spectrographic techniques for quantifying glucose levels in individuals (Messerschmidt, 
Col. 5, 11. 49 - 54). Knowing this glucose level is hisuflficient to distinguish large groups 



ather than discriminating 



of individuals (and indeed seems better for grouping them u 
among them), particularly since glucose levels vary over tiiie in response to metabolic 
functions. It was only the product of AppHcants' insight th it identified how optical 
spectral distributions could be used for identification pmpoj;es on -an individual-by- 
individual basis and over time. 



CONCLUSION 

In view of the foregoing, Applicants believe 
AppUcation are in condition for allowance and an action to 



all claims now pending in this 
that end is urged. If the 
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Exajtrdner believes a telephone conference would aid in i 
way, please call the undersigned at 303-571-4000. 



the piDsecution of this case in any 



TOWNSEND and TOWNSEND and CREW LLP 

Two Embarcadero Center, 8* Floor 

San Francisco, California 94111-3834 

Tel: (303) 571-4000 

Fax: (303) 571-4321 

PMB:nhn 

05 7085260 v1 



APPENDIX; VERSION WITH MARKINGS TO sIhOwI CHANGES MADR 
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Respectfully submitted. 



Patricj: M.Boucher 
Reg. No. 44^037 



The changes made to the claims by flie foregoing Amendment are 
hi^ghted by underlining added material and enclosing deleted material in square 
bradcets. 

Claim 48 has been canceled and Claims 1 - 3, 10, ^2, 19 - 21, 33, 46, and 
47 have been amended so that the pending claims read as follows J 

1. (Amended) A system for verifying tie purported identity of a 
targeted individual comprising: 

an enrolhnent database including tissue opti(al spectral data collected 
from at least one enroUed persons, said enrolled persons tis sue optical spectra data having 
a plurality of measurement values; 

means for obtaining at least one tissue opticj ^ spectral data and purported 
identity from said target individual, said target individual's [iissue optical spectral data 
having a plurality of measurement values; 



Received from < 303571 5141 > at 11/6102 11:22:30 AM [Eastern Standard Time] 



NOV. 6.2002 10:18RM TOWNSEND&TOWNSEND 



NO. 406 P. 36 



Robert K. Rowe et al. 
Application No.: 09/832,534 
Page 19 



17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 



means for comparing optical spectral distrih ntinnfl target individual 



tissue optical spectral data and said enrolled persons tissue 



PATENT 



optical spectral data, said 



enroUed person tissue optical spectra l data corresponding i p the purported identity of the 
target individual, said comparison providing a measure of the degree of similarity 
between said target individual risffue optical spectral data and said enroUed person's 
tissue optical spectral dat a, said comp arigon includinp;' 

computa tion of a disc rimitiflTit qpact him n-t^er a plurality of 



wavelengths, wherein the discriminant spectrum at each w 



iveleh'g[th is derived from said 



target i ndividual tissue optical spectral data and said enrnll ed per sons tissue op tjcal 



spectral data at that wavelen^ ; atid 

a determination whether the discrim 



calibration criterion : and 

means for positively verifying said target infctividukl 
confirming that said target individxxal's measure 
as an established threshold value. 



's identity by 
of spectrall' similarity is at least as similar 



1 2. (Amended) The system as recited in 

2 for obtaining said target individual tissue op tical spectral dita 

3 measuring optical radiation reflected from sub-epidermal 



claim 1,, wherein said means 
data inc^fudes a spectrometer. 



1 3. (Amended) The system asj recited in 

2 for obtaining said target individual tissue optical spectral 

1 4 (As Filed) The system as recited in c|laim 3- wherein said 

2 spectrometer is an PTIR spectrometer. 

1 5, (As Filed) The system as recited in c 

2 spectrometer is a grating array spectrometer. 

1 6. (As Filed) The system as recited in 

2 spectral data include near-infrared wavelengths. 
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of said target individual. 
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laim 3, wherein said 



claim U wherein said optical 
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1 7. (As Filed) The system as recited in 

2 spectral data include visible wavelengths. 

1 8. (As Filed) The system as recited in 

2 spectral data include near-ultraviolet waveleugths. 



1 

2 

1 
2 
3 
4 
S 
6 
7 
S 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 



claim 1, wherein said optical 



;laim jl, wherein said optical 



9. (As Filed) The system as recited in klaim I, wherein said 
comparison and similarity detemiination utilizes a classification algorithm. 

10. (Twice Amended) A system for identifying a target individual 

comprising: 

an enrollmait database including tissue opti:al spectral data collected 
from one or more enrolled persons, said enrolled persons tissue optical spectral data 
having a plurality of measurement values; 

means for obtaining at least one tissue optical spectral data ftom said 
target individual, wherein said means for obtaining said tar, jet individual tissue ontical 
spectral data includes means for measuring optical radiation reflected from sub-epidermal 
tissue of said target individual, said target individual's tissJe optical spectral data having 
a plurality of measurement values; 



means for comparing optical spectral distriblitions said target individual 



tissug optical spectral data and said all emoUed persons tissiig optical spectral data, said 
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comparison providing a measure of the degree of similarity between said target 
individual's tissue optical spectral data and said enrolled persons tissue optical spectral 
dat a, said compariso Ti incliiriinfy- 

comput ation of a discrimiTiaTit specttA.ni over a plurality of 



wavelengths, wherein the discriminan t speclrum at each wav ftlen ^h is derived from said 



target individual's tissue optical spectral d a ta and said enrolled persons tissue optical 



spectral data at thai; wavelength! and 
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a detettnination whether the discrimuiaxit ^ectrum meets a 



calibration critetion: and 

means for indicating identity as at least one 

23 the [corresponding measure of degree of similarity is at 

24 established threshold value] calibration criterion is met . 



1 1 , (Previously Canceled). 



II. 



12. (Amended) The system as recited 
for obtaining said target individual's tissue optical spectral 



13- (As Filed) The system as recited in 9laim 12, wherein said 
spectrometer is an FTIR spectrometer. 

14. (As Filed) The system as recited m ^laim l2, wherein said 
spectrometer is a grating array spectrometer. 

15. (As Filed) The system as recited in <|^laim 10, wherein said optical 
spectral data include near-infrared wavelengths. 

16. (As Filed) The system as r'ecited in ([laim io, wherein said optical 
spectral data include visible wavelengths. 

1 7. (As Filed) The system as recited in cjlaim W), wherein said optical 
spectral data include near-ultraviolet wavelengths. 



18. (As Filed) The system as raited in 
comparison and similarity determination utilizes a classification 



19. (Amended) A system for verifying tJiepuijiorted identity of a 
target individual comprising: 

a computer including an input device and an output device; 
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of the 'said enrolled persons if 
least k& similar as an 



claim* 1 0, wherein said means 
data includes a spectrometer. 



(jlaim ip, wherein said 
algorithm. 
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6 
7 
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1 
2 
3 
4 
5 
6 
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8 
9 

10 



an enrollment database including tissue 
enrolled persons; 

means for obtaiiiing at least one tissue 
individual, including an optical radiation somxje, an optical 
radiation into the tissue and for collecting radiation that 
epidermal tissue, an optical spectrometer for measuring the 
intensity over a plurality of wavelengths; 

means for obtaining said target individual's 

a program running in said computer for 
distributions of said target individxuil tissue optical spectrui!n[; 
tissue optical spectra corresponding to said target individual 
comparing including: 

commtting a discriminant sioectrum 



optical spectra for at least one 



; optic^ speqtnun Scorn said target 
sampler fdr projecting optical 
sul[>stantially passed through sub- 
sub-epidermal optical 

j 

purported identity; and 
conajparin^ optical spectral 

a] and said enrolled persons 
's purported identit y, said 



dver a|)luralityof 



wavelengths, wherein the discri minant spectrum at each wavelength is derived from said 



IS target individual tissue optical sper ^tnim anH s aid enrolled ^ ersona tissue optical spectra at 



19 that wavelength; and 

20 determining whether tha fTfftp.n'Tninar> 

21 criterion. 



20, (Amended) A system for identifying 

comprising: 

a computer including an input device and an 
an eorolhnent database including tissue 
enrolled persons; 

means for obtaining at least one tissue optical 
individual, including an optical radiation source, an optical 
radiation into the tissue and for collecting radiation that 
epideimal tissue, an optical spectrometer for measuring the 
intensity over a plurality of wavelengths; and 
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t fiperiiniTn meets a calibration 



a target individual 



output device; 
speiptra for at least one 



I optical 



spectrum from said target 
Sampler for projecting optical 
sub stanti^y passed through sub- 
sub-epidennal optical 



. 1 



NOV. 6.2002 10:20AM 



TOWNSEND&TOWNSEND 



11 

12 
13 
14 
15 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 



Robert K. Rowe et al. 
Application No.: 09/832,534 
Page 23 



a program rmming in said computer for coriipartng 
distributions of said target individual tissue optical spectrum[a] 
persons tissue optical spectra by computing a discrimiTiant 



wavelengths, wherein the discriminant spectrum at each wLvelerigth is derived from said 



target individual tissue optical spectrum and said enrolled/ person's tissue optical spectra at 



16 diat waveleneth. and detemiining whether the discriminam ' 



17 criterion. 



Jhe purported identity of a 
tissu^ optical spectra 



2L (Amended) A method for verifying 
target individual utilizing an enrollment database including 1 
collected from a number of enrolled individuals having known idbntities, said tissue 
optical spectra [spectral data] having a plurality of measuj;ementwavelengthSi 
comprising the steps of: 

obtaining opjical target tissue spectral data ^om s^d target individual, 
said optical target tissue spectral data having a number of r leasurpment wavelengths; 

obtaining said purported identity from said target individual; 

I 

comparing optical spectral distributions of s aid optical target [individual 
optical] tissue spectral data and said enrolled person's tissi e optical spectra[l data], said 
enrolled person's tissue optical spectra corresponding to th(s puipdrted identity of the 
target individual, said comparison providmg a measure of t je deg(ree of similarity 
between said optical target [optical] tissue spectral data and said enrolled person's tissue 
optical spectra[l data] bv computing a discriminant spectru ai over a pluralitv of 
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ink optical spectral 
aid all said enrolled 



sperfriiTTi n yer a plurality of 



spectrum meets a calibration 



wavelengths, wherein the discnTn inant spectrum at each wavelength is derived from said 
optical target tissue spectral data and sa id enrolled person's|tissuei optical spectra: and 



positively verifying said target individxial's identity by [confirming that 
said target individuars measure of spectral similarity is at least as sumlar as an 
estabHsbed threshold value] detennining whether the discriminant spectrum meeu a 
calibration criterion. 
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22. (As Filed) The method for verifying 
individual as recited in claim 21, wherein the method furtljer 
algorithm to perform said comparison between said target 
data and said enrolled person's optical spectral data, 



the identity of a target 

incl|udes a classification 
iidividual's optical spectral 



23. (As Filed) The method for verifying th< 
individual as recited in claim 22, wherein the method furthsr 
features that are determined from a set of calibration opticjl 
least one individual measured more than one time. 



24. (As Filed) The method for verifying i 
individual as recited in claim 23, wherein said classification 
said comparison between the target optical spectral data ank 
to determine the similarity with respect to the said classification 



25. (As Filed) The method for verifying 
individual as recited in claim 24, wherein said verification 
of said target optical spectral data and said enrolhnent 
classification features is at least as good a predetermined 



26. (As Filed) The method for identifying 
recited in claim 21, further comprising an enrolhnent database 
collected from a number of enrolled individuals, wherein 



27. (As Filed) The method for identifyiilg 
recited in claim 21, further comprising an enrollment databjise 
collected from a number of enrolled individuals, wherein s^d 



28. (As Filed) The method for identifyiJg 
recited in claim 21, wherein said target spectrum is added tci 
spectral data after said verification of identity. 
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,e identity of a target 
includes classification 
spectral data collected on at 



the identity of a target 
featuires are applied to the 
the einrollmcnt spectral data 

i 

features. 



the identity of a target 
occursi,when said comparison 
^ectral dala using said 
mjeasur&of similarity. 



a target individual as 
with optical spectral data 
id nuiber is greater than one. 



S£id 



a tai'get individual as 
with optical spectral data 
number is equal to one. 



a target individual as 
said enrollment optical 
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1 29. (As Filed) The method fot identi^d^ 

2 recited in claim 21, wherein said tissue optical spectra incliide 

3 wavelengths. 
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2 

1 
2 
3 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 

13 
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30. (As Filed) The method for identifyihg 
recited in claim 21, wherein said tissue optical spectra include 



31. (As Filed) The method for identifyrjij 
recited in claim 21, wherein said tissue optical spectra include 



32. (As Filed) The method for identifyi(ig 
recited in claim 21, wherein said tissue spectra includes a 
from sub-epidermal tissue. 



33 . (Twice Amended) A method for idejntifying a target individual 
utilizing an enrolhnent database including tissue optical sp<ictra collected from a number 
of enrolled [individuals! Persons, said [spectral data] tissAe optical snectra having a 
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a target individual as 
near-ultraviolet 



a target individual as 
visible wavelengths. 



■g a target individual as 
neto'infrared wavelengths. 



a target individual as 
substantial spectra contribution 



plurality of measurement wavelengths, comprising the step ; of: 

obtaining optical target tissue spectral data trom said target individual[s], 
said optica] target tissue [optical] spectral data having a nunber of measurement 
wavelengths[, wherein said tissue spectra] atid including! -s] a substantial spectral 
contribution from sub-epidermal tissue; 

comparing optical spectral distributiona of s^id optfcal target [individual 
optical] tissue spectral data and said emroUed person's tissub optical spectra [spectral 



data], said comparison providing a measure of the degree of similarity between said 
QEtical target [optical] tissue spectral data and each of said enrolled person's tissue 
optical spectra [spectral data] by_computing discriminant spectra over a plurality of 



wavelengths, wherein the discrimi n ant spectra at each wavelength are derived from said 

led person's tissue op rical 



optical target tissue spectral data and said each of said enro! 
spectra : and 
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positively establishing said target individual's identity by [coufirming 
that said target individual's measure of spectral similality is at least as similar to 
one of the enrolled person's optical spectral data as an established threshold value] 

confirmfng that at least one of th e discriminant spectra meets a calibration criterion . 

34. (As Filed) The method foir identi^g a tg|rget individual as 
recited in claim 33, wherein the method further includes a fclassidcation algorithm to 
perform said comparison between said target individuaPs cppticalj spectral data and said 
enrolled persons optical spectral data 



35. (As Filed) The method for identifying 
recited in claim 34, wherein the method further includes 
determiued from a set of calibration optical spectral data 
individual measured more thari one time. 



a taj-get individual as 
cl^sificktion features that are 
collected on at least one 



36. (As Filed) The method for identifyiBg a taiget individual as 
recited in claim 35, wherein said classification features are .appKeji to the said comparison 
between the target optical spectral data and the enroUment ^ectral data to determine the 
similarity with respect to the said classification features. | 

37. (As Filed) TTie method for identifyit tg a target individual as 
recited in claim 36, wherein said identification occurs whei^ said Comparison of said 
target optical spectral data and said enrolhnent sp'ectral dat^ usin^' said classification 
features is at least as similar as a predetermined measure of| similiity for a number of 
enrolled persons optical spectral data. i 

\ \ 

38. (As Filed) The method for identifyii^g a target individual as 
recited m claim 37, wherein the target identify is chosen as the most similar of all said 



enrolled persons whose enrollment spectral data are at least 
spectral data as a predetermined measure of similarity. 



as similar to the said target 
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39. (As Filed) The method for identifying a target individual as 
recited in claim 33, further comprising an enrolhnent database with optical spectral data 
collected from a number of enrolled individuals, wherein siaid number is greater than one. 

40. (As Filed) The method for identifying a t^get individual as 
recited in claim 33, further comprising an enroUment dataliase with optical spectral data 
collected from a number of enrolled individuals, wherein said number is equal to one. 

41. (As Filed) The method for identifyiag a target individual as 
recited in claim 33, wherein said target spectrum is added io said enrollment optical 
spectral data after said identification. 

( 

42. (As Filed) The method for identifyi ig a tatget individual as 
recited in claim 33, wherein said tissue optical spectra include nekr-ultraviolet 
wavelengths, .i 

43. (AsFUed) The method for identifybig a target individual as 
recited in claim 33, wherein said tissue optical spectra inchide viable waveleugths. 

44. (AsFUed) The method for identifying a tairget individual as 
recited in claim 33. wherein said tissue optical spectra inch de neir-infrared wavelengths. 

45. (Previously Canceled). 

46. (Amended) A method for verifying |he identity of a target 
individual comprising the steps of; 

obtaining a number of enroUment optical tislue spectra from a number of 
individuals, said enroUment optical tissue [optical] spectra aaving a pluraHty of 
measurement wavelengths, said enrolled optic^ tissue [optjcal] sjiectra corresponding to 
said enrolled individual's identities; 
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obtaining a n optical target tissue spectrum i iom s^d target individual, said 
optical target tissue spectrum having a number of measure cnent ^wavelengths; 

obtaining an identifier from said target indi iddual[s]; 

selecting said enrolled optical tissue spectrs [1 datii] that conesponds to 
said target individual's identifier; 

performing discriminant analysis on said ojitical target tissue spectrum and 



said selected emoUed optical tissue [spectral data] spectru m corresponding to said 



identifier bv computi ng a discriminant spectrum 'ovct a pi 
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Htv of wavelengths, wherein 



the discriminant spectrum at each w avelength is derived &bm said optical target tissue 
spectrum a nd said selected enrolled optical tissue soectrunJ': and 

positively verifying said target identity if, a^d only if, said discriminant 
analysis is satisfied. 



47. (Twice Amended) A method for 
comprising the steps of: 

obtaining a number of enrollment optical ti 
individuals, said enrollment optical tissue loptical] spectra 
measurement wavelengths; 

obtaining a noptical target tissue spectrum 
optical target tissue spectrum having a number 
said optical tissue spectra include a substantial spectral 
tissue; 

performing discriminant analysis on said 
all of said enrollm^[ed) optical tissue spectra[l data] by: 



identifying a target individual 



tisisue spfectra fiom a number of 

I 

having a plurality of 

fi om sajid target individual, said 
of meaaurenent w;avelengths, wherein 
contribution from sub-epidermal 



over a plurality of wav elengths- wherein the di scriminant .< 

derived from said optical target tissue spectrum and one of feaid sdected enrollment 



optical tissue spectra: and 

positively identifyiug said target identity 
analysis is satisfied for at least one of said enrolled persons 
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S{ iectra at each wavelength are 



iind only said discriminant 
optical tissue spectral data. 
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